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CnOCOB HArPEBA HJ1H OXJlA>KflEHMfl TEKYMEM CPEflbl. 

OEJIACTb TEXHHKH 
M3o6peTeHne othochtca k oSnacTW TennoTexHi/wn, npei/iMymecTBeHHO k 
ycTpOMCTBaM noAasn HarpeTbix nnn oxna>KAeHHbix >khaki/ix uni/i ra30o6pa3Hbix 
5 cpeA noTpeSnTento, HanpwMep, b cwcreMax OTonneHHH, BeHTMJiqi_jnn v\n\A 
KOHflML|noHnpOBaHHH npon3BOflCTBeHHbix n 6biTOBbix noMemeHHfi. 

nPEflWECTBytOWl/ll/l yPOBEHb TEXH1/1KH fTl 
H3BecTeH cnoco6 HarpeBa n oxjia>KAeHHfl B03flyxa nocpeflCTBOM ycTaHOBKM j\nn S£j 
KOHAnunoHUpoBaHM^ B03Ayxa b KaSuHe TpaHcnopTHoro cpeACTBa, (cm., ^ 
10 aBTopcKoe CBMAeTenbCTBO CCCP, N 688351, 30.09.1979)/ coflepwaujew >► 



TepM03neKTpn4ecKM!?t reHepaTop, noAKJiK>HeHHbM k ncroMHUKy nocroaHHoro TOKa, 

CjDHJlbTpOBeHTHnqLJUOHHyK) M TenJlOOTBOAfllHyK) >KHAKOCTHyK) CMCTeMbl, 

coeAMHeHHbie c paAwai4MOHHO-KOHBeKrwBHbiMM naHenHMH, HanpaBneHHbiMH 
paAwai4MOHHbiMM noBepxHOCTRMM b 30Hy Haxo>KAeHMfl BOfli/rrerw TpaHcnopTHoro 
15 cpeACTBa, npMMeM c npoTMBononowHofi cTopoHbi naHeni/j \aub\oi TenjiosoPi 
KOHTaicr c TepMoaneKTpHMecKHMM 6aTapefiMH, npuneivi 3tm naHenn BbinonHeHbi c 

BHyTpeHHMMH B03AyLUHblMH KaHamMH \A K HUM nOACOeAMHeHbt KOflJieKTOpbl, 

CHaSweHHbie BbinycKHbiMn KpaHaMn. B 3tom ycraHOBKe opraHHsyioT pa6oTy a 
pe>KMMax aspai^nn, paAnai^noHHoro, nym/icroro, paAwai^OHHO-KOHBeKTt/iBHoro 
20 oxna>KAeHWfl nnn HarpeBa c B03MO>KHocTbK) ncnanb30BaHna, b HacTHOcru 
oxna>KAeHHoro HH>Ke tomkh pocbi B03Ayxa aha MacTWMHoro oTBOAa Tenna ot 
ropanux cnaeB TepM03JieKTpnMecKnx SaTapefi, hto no3BonfleT noBbicnTb 

3CjD4>eKTHBHOCTb KOHAMl^MOHUpOBaHM^ B03Ayxa \A oSeOieHHTb KOMC^OpTHbie 

ycnoBMR npw 6onee 3HamfrenbHbix TennonocTyn/ieHHax b Ka6nHy 3a cneT 
25 npuMeHeHMfl KOMnneKCHoro B03AeftcTBKfl Ha cpeAy paSoqew 30Hbi b Ka6i/iHe. 

OAHaxo onwcaHHbiM Bbiiue cnocoS HarpeBa m oxna>KAeHi/ifl B03Ayxa nMeeT 
cpaBHUTenbHO HH3Kyto sHepreTunecKyK) scpc^eKTHBHOCTb c noBbiweHHbiMw 
saTpaTaMM SHepraw Ha KOHAM4HOHnpoBaHne B03flyxa, mto orpaHMHMBaeT 
Mcnonb30BaHne ycTaHOBKM, peaflH3yK)ineft AaHHbifi cnocoS pa6oTbi, b KaMecrBe 
30 KOHAHi-iMOHepa a^h TpaHcnopTHoro cpeACTBa. 

Han6onee 6nn3KMM k M3o6peTeHHK) no TexHunecKotf cymHOCTH \a 
AOCTwraeMOMy pe3ynbTaTy ABJiaeTC* cnoco6 HarpeBa win oxna>KAeHHfl TeKynetf 
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cpeflbi, BKHK)HaK)mntf noflany oxna>KflaeMon nnn HarpeBaeMon TeKynen cpeflbi b 
npoTOHHbifi KaHan n nocneflOBaTenbHbin HarpeB nnn oxna>KfleHne TeKynetf 
cpeAbi b npoTOHHOM KaHane b He MeHee MeM AByx cryneHHx, (cm., naTeHT P<t> 
2140365, kji. F 25 B 29/00, 27.10.1999). 

5 flaHHbiui cnoco6 HarpeBa nnn oxna>KfleHnfl TeKy^en cpeflbi no3BonaeT 

noBbicnTb ac}Dc|DeKTMBHOCTb HarpeBa nnn pxna>KAeHi/iR TeKyMen cpeflbi 3a CMeT 
cryneHMaToro B03flencTBnfl Ha TeKynyto cpefly. OflHaKO n flaHHbin cnoco6 He 
no3BOJineT floSnTbca BbicoKon 3c|3c}DeKTHBHOc™ npeo6pa30BaHi/m 3Heprnn npn 
npoBefleHun npoLieccoB oxna>KfleHnfl nnn HarpeBa, mto CBH3aHO c OTcyTCTBueM 

10 onTHManbHoro anropnTMa npoLjecca HarpeBa nnn oxnaacfleHna TeKynew cpeflbi. 

PACKPblTI/IE M3QEPETEHMR 
Hacro^mee n3o6peTeHwe HanpaBneHO Ha noBbiweHne acjDcjseKTnBHOcm 
npoLjeccoB HarpeBa nnn oxna>KfleHnfl TeKynen cpeflbi npn Mi/iHwvianbHbix 
3aipaTax sneicrpnMecKon moiuhocth c i/icnojib30BaHneM flByx n 6onee 

15 CTyneHMaTbix reHepaTOpOB xonofla n Tenna. 

Pa3pa6oTaHHbiw cnoco6 HarpeBa nnn oxna>KAeHHH TeKyMen cpeflbi 
BKJiKDHaeT noflany oxna>KflaeMon nnn HarpeBaeMon TeKyMen cpeflbi b npoTOMHbin 
KaHan n nocneflOBaTenbHbin HarpeB nnn oxna>KfleHne TeKyMen cpeflbi b 
npoTOHHOM KaHane b He MeHee MeM flByx cryneHax, npn stom npoTOMHbin KaHan 

20 pa3fleneH Ha cryneHn oxna>KfleHn« nnn HarpeBa paBHon flnnHbi, a TeMnepaTypa 
Ka>Kflon crryneHn b HanpaBneHnn ot nepBon cryneHn k nocneflyraujien cTyneHn 
CKaHKOo6pa3HO n np^MO nponopLjnoHanbHO yBennMnBaeTCH b cnynae HarpeBa 
nnn yMeHbiuaeTC* b cnynae oxna^eHna, npn stom oxna>KflaeMyK) nnn 
HarpeBaeMyio TeKynyKD cpefly noflawT b npoTOMHbin KaHan TaHreHi^nanbHo nofl 

25 yrnoM k o6pa3yK)inen BHyTpeHHen noBepxHoexn npoTOMHoro KaHana b MecTe 
BBOfla TeKynen cpeflbi ot 45° flo 90°. 

AHann3 pa6oTbi pa3nnMHoro pofla ycrponcTB HarpeBa nnn oxnawfleHn* 
TeKyMen cpeflbi noKa3an, mto cymecTBeHHyK) ponb Ha scJxfreicrnBHOCTb 
npoujeccoB Tennoo6MeHa OKa3biBaeT opraHn3aLjnfl npoLjecca B3anMOflencTBna 

30 Me>Kfly HarpeBaeMon n oxna>KflaeMon cpeflaMn. Pai^noHanbHaa opraHn3auinfl 
npoLjecca Tennoo6MeHa no3BonaeT ynyniunTb MaccoraSapnTHbie 
xapaKTepncrrnKn ycraHOBOK HarpeBa n oxna>KfleHnfl TeKyMen cpeflbi, CHn3nTb 



3AMEHHK>mHfi JIHCT (HPABHJIO 26) 



WO 2004/105909 



PCT/RU2004/000222 



3 

3aTpaTbi SHeprnn. OpraHH3aL\i/m cryneHew HarpeBa mjim oxna>KfleHHfl TeKyMew 
cpeflbi paBHofi flnnHbi npn npflivio nponopi^noHanbHOM CKaHKOo6pa3HOM 
H3MeHeHHM TeivinepaTypbi HarpeBaHDinefi win oxna>KAaKDinefi CTyneHeM 
no3BOJifleT noflflep>KHBaTb BAO/ib KaHana npn6jiM3HTer!bHO paBHyK) pa3HOCTb 
5 TeivinepaTypbi Me>KAy hctohhhkom HarpeBa wnn oxna>KAeHHfl n TeKyMefi cpeAotf, 
mto b ycnoBMfix Typ6yni/i3aLji/in noTOKa TeKyqeft cpeflbi, nyTeM ee 3aKpyTKn Ha 
BXOfle b npoTOMHbiM KaHan no3BonneT BbipoBHUTb TeMneparypy reKyneiA cpeAbi b 
nonepeMHOM ceneHHn npn paBHOMepHOM i/i nocneAOBaTenbHOM ee HarpeBe wnw 
oxna>KAeHnn. 

10 KPATKOE Oni/lCAHl/lE OMfYP MEPTE>KEl7l. 

Ha cjDnr. 1 npeACTaBneH npOAonbHbM pa3pe3 OAHoro H3 BapnaHTOB 
ycTaHOBKM, b kotopom peanu3yeTCfl onucbiBaeMbiw cnoco6 HarpeBa win 
0XJia>KAeHHfi TeKynew cpeAbi, Ha 4>nr. 2 npeAcrraBJieH pa3pe3 A-A Ha 4wr.1. 

YcTaHOBKa HarpeBa nnn oxna>KAeHkm TeKyHeti cpeAbi coAep>KHT 

15 npoTOHHbiM KaHan 1, BAonb KOToporo co cropoHbi era HapywHotf noBepxHocrrn 
BbinojiHeHbi paBHOw AnuHbi cvynem 2 j\nn oxna>KAeHHH wnn HarpeBa 
npoTeKaiomefi no npcrrcHHOMy KaHany 1 TeKyMetf cpeAbi (ra3 nnn >KHAKOCTb). 
YKa3aHHbie Bbiwe CTyneHM 2 MoryT 6biTb BbinojiHeHbi b B\Aj\e oxBaTbiBaromero 
npoTOMHbiM KaHa/i 1 KO>Kyxa, o6pa3yK)Li^ero c Hapy>KHOM CTeHKotf npoTOHHoro 

20 KaHajia 1 nonocrb, b KOTOpyto noAaKDT TennoHoci/nre/ib (HarpeBatomyio nun 
oxna>KAaK)inyK) cpeAy) nnw b bha©» Hanpwviep, pa3Meu4eHHbix Ha HapywHort 
noBepxHoc™ npoTOHHoro KaHana 1 TepMosneKTpunecKi/ix 6aTapew, npn stom 
TepMoaneKTpusecKne 6aTapen TaKUM o6pa30M noAKntOHeHbi k ncTOMHUKy 
nmaHnyi, mto o6pa3yi6T crryneHM paBHoft AnnHbi Ha KOTopbie noAaeTca 

25 HanpJweHne npnMO nponopi^noHaribHO n CKaMKOo6pa3HO yBeni/NKBaiomeecfl ot 
cryneHu k dyneHH. CooTBeTCTBeHHO, b yKa3aHHbie Bbiwe KowyxH noAaeTca 
, Ten/iOHocmejib (HarpeBatomafl nnn oxna>KA aromas cpeAa, Hanpwwep, cnupT, 
cfc>peoH win >kmakmm aMMnaK) TewinepaTypa KOToporo cryneHMaTO n npaivio 
nponopquoHaribHO yBennwnBaeTCfi nnn yMeHbLuaeTca ot cryneHM k CTyneHH. B 

30 KanecTBe npniviepa mo>kho noAaTb b KowyxH TeruioHocwTenb nnn mowho co3AaTb 
(Ann cnyvan c TepMoaneicrpuMecKHMH 6aTape*Mn) b nepBofi cryneHM 
TeMnepatypy 14°C, bo BTOport cryneHM 28°C u b TpeTbetf cryneHM 42°C. 
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TennoHOcnTenb c Tpe6yeMOM TeivinepaTypoM mo>k©t 6biTb nonyneH w noflaH c 
noMombK) KOMnpeccnoHHOM xonoflnribHOM MawuHbi. flaHHaa xonoAKnbHaa 
MaiuiiHa MOweT 6biTb ncnonb30BaHa kbk Ana HarpeBaHna TeKynefi cpeflbi, TaK w 
Ana ee oxna>KAeHi/iR flpn stom b oahom cnysae KOKyxn, o6pa3yK>iuii/ie nonocri/i 

5 BOKpyr npoTOMHoro KaHana 1, BbinonHflKrr ponb KOHfleHcaTopa, a b ApyroM - 
Hcnapurrenfl KOMnpeccMOHHOM xonoAnnbHow MawwHbi. B npoTOHHbM KaHan 1 
reKynyK) cpeAy noAaiOT TaHreHL\nanbHO nepe3 naTpySoK nnn conno 3 (BTopoe 
npeAnoHTHTejibHew). (Ipn stom naTpy6oK nnn conno 3 ycraHOBneHbi noA yrnoM 
a k o6pa3yK)LuieM BHyrpeHHeft noBepxHocm npoTOMHoro Kanana 1 b MecTe bboas 

10 TeKyneM cpeAbi ot 45° ao 90°. 

nPHMEP OCyLUECTBJIEHHfl CnOCOEA 
CnocoS HarpeBa mjim oxna>KAeHHfl TeKynew cpeAbi peajimytOT 
cneAyHDu^nM o6pa30M. B npoTOMHbiw KaHan 1 nepe3 naipy6oK wnu conno 3 
noAatOT oxna>KAaeMyK) nnn HarpeBaeMyio TeKynyK) cpeAy. B npOTOMHOM KaHane 

15 1 nponcxoAUT nocneAOBaTenbHbiii HarpeB v\nv\ oxna>KAeHne TeKyMetf cpeAbi b He 
MeHee Meivi AByx cryneHax 2. TeiwnepaTypa Ka>KAOvi cryneHvi 2 (b HanpaBneHi/w 
ot nepBOM cryneHM k nocneAyiometf cryneHu) CKaMKoo6pa3HO \a npaivio 
nponopL\MOHanbHO yBenwHHBaeTCfl b cnynae Harpesa unw yMeHbwaeTCH b 
cnynae oxna>KAeHi/ifl. B pe3ynbTaTe nponcxoAUT nocneAOBaTenbHbirt HarpeB 

20 nnn oxna>KAeHne TeKyseft cpeAbi b nporoHHOM KaHane 1 . 

B cnynae ncnonb30Bannfl TepMoaneicrpi/MecKOii 6aTapen, nocneAHne 
noAKniOMeHbi k nciOHHUKy nocTOHHHoro TOKa Mepe3 nynbT ynpaBneHUfl, 
no3BonnK)L4H!?i H3MeHHTb nonqp.HOCTb npwnoweHHoro k TepMOsneicrpuMecKUM 
SaTapeaM HanpnweHU*, mto no3BonaeT MeHflTb pewuM pa6oTbi SaTapew, a 

25 MMeHHO HarpeBaTb i/mn oxna>KAaTb TeKynyK) cpeAy b npoTOMHOM KaHane 1. 
Bo3mokho, ecnn 3TO Heo6xoAHMO, BbinonHeHi/ie cryneHew HarpeBa v\m 
oxnaxneHwn, pa3AeneHHbix no xoAy ABtweHiifl TeKynefi cpeAbi Ha 
Tennon3onnpOBaHHbie Apyr ot Apyra cryneHu oxna>KAeHHfl i/tnn HarpeBa. B stom 
cnynae TaioKe, KaK onucaHO Bbiiue, Ha TepMosneiapi/mecKwe 6aTapen noAaiOT 

30 pa3nnsHoe paSonee HanpaweHne, npi/meivi HanpaweHne Ha TepMoaneicrpi/mecKKx 
6aTapeax BTopotf \a nocneAytouiHx CTyneHefi npRMO nponopLjuoHanbHo 6onbtue 
HanpjweHu^ Ha TepMOsneicrpunecKnx 6aTapeax nepBotf CTyneHM. 
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nPOMblUiJIEHHAfl flPI/IMEHl/IMOCTb 
OnucaHHbiM Bbiuje cnoco6 HarpeBa win oxnaoKRenm TeKyneti cpeabi 
no3BonfieT o6ecneHHTb acj^cpeKTHBHoe pxna>KAeHne v\nv\ HarpeB ra3a win 
>KMflKOCTM m mo>k6t 6biTb ncnonb30BaH b npoMbiui/ieHHOCTn, Hanpi/iMep, npn 
5 Ten/iOBOM o6pa6on<e oiai>KeHHbix ra30B b HScfrrflHon \a HectDTexuMnnecKofi 
npoMbiwneHHOCTn, &m oxna^enm cycna win, Hanpwviep, MaprapuHOBOW 
3Myjibcnn b numeBOw npoMbiiuneHHOc™, a rame b KOHA^noHi/ipytOLtinx 
ycrpcMCTBax ahh HarpeBa n oxna>KfleHHfl B03Ayxa. 
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0OPMYJ1A M305PETEHMfl 

CnocoS HarpeBa nnn oxjna>KAeHHfl TeKywetf cpeAbi, BKnjonaiOLHnCi noflany 
oxnawflaewow nnn HarpeBaeMoPi TexyMew cpeAbi b npoTOHHbiti lOHaji m 

5 nocneflOBaTenbHbM HarpeB win oxna>KfleHMe TeKynew cpeAbi b npoTOMHOM 
KaHane b He MeHee new AByx cryneHflx, OTJii/inarai^iica TeM, hto npoTOMHbiM 
KaHan pa3flexieH Ha orynem oxna>KfleHMH nnn HarpeBa paBHOM flnnHbi, a 
TeivinepaTypa Ka>Kflofi cryneHM b HanpaB/ieHnn ot nepBOM cryneHW k 
nocjieAyioLnew CTyneHM CKawKOo6pa3HO u np*MO nponopquoHanbHo 

10 yBejiMHMBaeTc^ b cnynae HarpeBa nrm yMeHbtuaeTCH b cnyqae oxna^KfleHM^, npn 
3tom oxnaxgjaeMyK) mjih HarpeBaeiviyK) TeKyMyto cpeAy noAaKrf b npoTOHHbM 
KaHan TaHreHL^anbHO noA ymoM k o6pa3yK)inefi BHyTpeHHew noBepxHocrw 
nporoHHoro KaHana b Mecre BBOAa TeKynew cpeAbi ot 45° ao 90° 
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